3ananus nasa 11 kiaacca
3aKJII0YMTEeIbHBIN 3Tan (MpUBeIeH OUH W3 BAPHAHTOB 3a1aHMIi)

1. Koaupoanue unpopmanuu. Cucremsl cunciaenus (3 6ana)

[T'me-To majeko...|

Iletst pemms cnenaTe CBOMl BKJIaJ B OHJIAWH-IHIMKIIONEIUIO IEJOYUCIEHHBIX MocienoBaTenbHocTei. [locnenoBarenbHOCTb,
KOTOPYIO PeIIni CreHepupoBath [leTs, ycTpoeHa CeIy UM o0pa3oMm:

[TepBblif uieH TOCIEAOBATENBHOCTH, 3TO YHCIO 7319, TA€ 19 — OCHOBaHME CUCTEMbI CUHCIEHUs. JJid MOMydeHHs] Ka)Xaoro
CJIEYIONIETO WieHa MocienoBareibHocTH [leTs yBenuumBaeT Ha | Kaxkayr OUGpy W yBEIHYHMBACT Ha | OCHOBAaHHE CHCTEMBI
cuncienus. Hampumep, BTOpO# wieH MOCIe0BaTeIbHOCTH OYAET 3amucal Kak 84,9, Ompenenure, 4eMy paBHa CyMMa BCEX UYJICHOB
MOCJIEIOBATEIbHOCTH BIUIOTH JI0 4YJI€HAa C HOMEPOM (1010+1)10 BKITIOUMTENEHO. [locunralite U ykaxute B OTBETE CymMMy IH(P B
JIECITUYHOM 3aIIMCH 3TOTO YHCIIA.

2. KoaupoBanue undpopmanun. O6em nadpopmanun (1 6aa1)

[Hudposoit nuxkrodoH]

Jpyr [etn, [1aBen, meiTaeTcst CKOHCTPYUPOBATH LUPPOBOI AMKTO(OH U pocuT [eTio HamucaTh MPOIMBKY ISl KOJXUPOBAaHHS U
COXpaHEHHs B MamsITH oldpoBaHHOrO aynuocurHaia. Ilerst pemmi, uro OyneT 3anuchBaTh JaHHBIE 0€3 CkaTHs U onn(pOBHIBATH
ayIUOCUTHANI ¢ vactoroi auckperm3ammu 88200 Hz, BriOpaB Takyio TIyOHMHY KOIMUPOBAHHSA, YTOOBI B KaXKIBIH OTCUET BPEMCHH
COXPaHAIOCh OJHO M3 BO3MOXKHBIX 65536 3Ha4yeHWi cWrHaia (UIA 3amyCH 3HAYSHHSI CHTHAJa B KaXKOBIH oTcdeT BpemeHH llers
HCIIONIb3yEeT MHHHMMAlbHOE, OAWHAKOBOE JUIA BCEX BO3MOXKHBIX 3HaueHWil kommuectBo Owt). Ilockomeky Ilerss mpemmomaraer
HCIIONIB30BaTh Mapy MUKpoGoHOB, [laBen pemmn 3ammchIBaTh 3BYK ABYXKAaHAJIBHBIM, COXpaHAsA ONM(POBAHHBIN ayIHOCHTHAI C
yKa3aHHBIMH ITapaMeTpaMH He3aBUCHMO I Kakaoro kaHana. OmnbITHbIM Bacs ob6patun BHuMManue [letn Ha 1Be BO3ZMOXKHOCTH TS
YMEHBIICHUS TaMATH. Bo-TIepBBIX, MOKHO YMEHBIINUTh YaCTOTY AWCKPETU3AINH B J[Ba Pa3a, a BO-BTOPBIX, 3aIIUCHIBATh C BRIOPaHHON
rIIyOMHOW KOJIMPOBaHMs TOJNBKO OJMH KaHall, a JUis BTOPOTO KaHaja 3alKChIBaTh JUIsS KAXKIOr0 OTCUYETa BPEMEHH TOJBKO Pa3HOCTh
3HA4YEHMs CUTHaJla CO 3Ha4€HHEM B IIEPBOM KaHaJe, CUMTAs, YTO JUIS ATOTO XBATUT 256 BO3MOXKHBIX 3HAUEHHU (JUIs 3aIIKCH Pa3HOCTH
CUTHQJIOB B KaXIbI OTCUET BPEMEHM Mpeaaraercs TakXKe HCIOJIb30BaTh MHUHHUMAJIBHOE, OAMHAKOBOE JUII BCEX BO3MOXHBIX
3HA4YEeHUH pa3HOCTH KosmuecTBO OuT). Ilers mpuHsut o6a npeanoxenust Bacu n oOHapysKui1, YTO JUIs ayAMOCUTHAJIA [UTUTEIBHOCTBIO
CeKyHJl yJajoch C3KOHOMHTH Oombmie 20 Mbaiir mamstu. Omnpenennte MUHMMAaNbHOE Hejd0e 3HaueHWe t, IpH KOTOpPOM 3TO
BO3MOJXKHO. B oTBeTe ykaxuTe 1esoe 9ucio.

[Ipumeyanus:

1. Tlpwm 3anmcu onu(pOBAaHHOTO CUTHAJIA B TAMATH HE 3aITUCHIBACTCS HUKAKas TOTOJHUTENbHAS HH(POPMALIHSL.

2. 1 MBaiir=2" Gaitr.

3. OcHoBBI JJOTHKH (2 0as1a)
[ABCD...XYZ]

OmnperneneHsl YeThIpe JIOTHYecKne GyHKINH:
AX,Y,Z)=XANY >YAZ
BX,Y,Z)=YANZ->ZAX
CX,Y,Z)=ZAY >V AKX
DX,Y,Z)=ZAX > XAY
CKOJNIBKO ~ CyHIECTBYET  HEIKBHBAICHTHBIX  Ipyr Apyry Jorudeckux  ¢yokuuit  F(A4,B,C,D), Takux, 41O
F(AX,Y,Z),B(X,Y,Z),C(X,Y,Z),D(X,Y,Z)) =Y > X A Z?
B oTBeTe ykaxwuTe 11e510e HeOTpUIaTeIbHOE YKCio (eciau moaxoasmiei pyukiuu F He cymiectByer, B oTBeTe yKaxkuTte 0).

4. Koauposanune uadopmanuu. PopmaabHbie ucnoauutenau (1 6asr)

[6 OykB]

Ectp ucxomHas crpoka S, coctosimias M3 6 cUMBOJOB. Pesymprupylomas crpoka R w3HayanpHO mycTas W (opMHpyeTcs
cremyrommmM oopazom: N pa3 BEIOTHAIOTCS CIIEAYIOIINE /IBA IIIara:
1. Jlomucats B KOHell cTpoku R cTpoky S.
2. llukmuuecku CIBUHYTH CTPOKY S Ha OJMH CUMBOJI BJIEBO.
Hampumep, nst ctpoku S="abcdef’ u N=4 monyuurcst crpoka R="abcdefbedefacdefabdefabe’.
JI151 HEKOTOPO#i CTPOKH S TOMYHHIIA Pe3yIbTHPYOLTYI0 cTpoky R mmst N=10%,
H3BeCTHBI HEKOTOPBIE CUMBOJIBI B CTpoKe R (HyMepauusi CHMBOJIOB CTPOKH HauMHaeTcs ¢ 1 cieBa Hampago):
Howmep cumBona 3HayeHue
10°+2
10°+4
10°+8
10°+16
10°+3
10°+5 e
OmnpenenuTe ¥ BBEAUTE B OTBET CTPOKY S, 111 KOTOPOH 3TO BO3MOKHO.
Ecnu BapnaHTOB TaKMX CTPOK HECKOJIBKO, BBEJHUTE JIFOOYIO OAXOISIIYIO.
Ecmu takoii ctpoku He cymiectByer, BBeaute B otBeT NULL.

= |T|O (D




5.  AJropuTMH3anus U NPOrpaMMHPOBaHMe. AHAJIN3 AJIrOPUTMA, 3aJaHHOT0 B BH/e 0JIOK-CXeMbl (2
0aJs11a)
[Pexypcus]

JlaHa GnokcxeMa anropuTMa, peaii30BaHHOTO B BUJIE PEKYPCHBHO BBI3bIBAEMOM (DYHKIIMH:

Het

Oa

Het

Oa

A

A 4

C )

Haiinure Takyro mapy mensix MONOXHTENbHBIX gucen N u p (u3BectHO, uTo P>1), uro6sl BHI3OB F(N,p) BepHyn umcio
387420489. Ecnu Takux map CyIIecTBYeT HECKOJIbKO, HAMIUTE Ty, y KOTOpoi MakcuManbHOe 3HaueHue N. B oTBeTe ykaxure uepes
npoben cHavana 3HaueHue N u 3areM 3HaueHue P. Ecimu Takoil mapsl He cymecTByeT, ykaxkute B orBete NULL.

6. TelekoMMyHHKAIIHOHHBbIE TEXHOJIOTUH (2 Oa1a).

[O0pbIB KaHaua]

B OC cemeiictea GNU/LINUX cymecTByeT BO3MOXHOCTh OOBEAWHEHHS CETEBBIX HHTEP(EHCOB (CETEBBIX KapT) B TPYIIIBI
(bonding). Ee ucronb3yroT mist 6aaHCUPOBKY HATPY3KH TIPH TIepeate  00eCIeueHHs OTKa30yCTOHNIHBOCTH.

B pe3sysprate 00beANHEHHS B CHCTEME CO3/IACTCSI BUPTYAJIbHbIH ceTeBoit nuTepdeiic bond. C TOYKM 3peHHsT OCTAIBHBIX CIIOCB
CETEeBOro CTeKa ATOT MHTepdelic — 0ObIUHAs ceTeBasi KapTa, OJHAKO MpPH Mepenaye AaHHBIX Yepe3 Hee pealibHas mepeaada JaHHBIX
OCYILIECTBIISICTCSl 4Yepe3 TOT WM MHOW (u3MYecKuil cereBod wuHTepdeic mo BbHIOOPY sIpa OIEepalrMoHHON cucTeMbl. Bbibop
¢usnueckoro nnrepdeiica 3apucur ot pexxuma bonding.

CymectByer 7 pexxumos honding. Onun u3 Hux — balance-xor. Korma ¢pusnueckue uarepheiickl 00beANHIIOTCS B 3TOM
pexume, Ui BeIOOpa (u3nueckoro wHTepdeiica, depes KOTOPBIH clieqyeT nepenath Kaap KaHAIBHOTO YPOBHSI, HCIIOJB3YHOTCS



3Ha4eHHs aapecoB kaHaibHOro ypoBHsi (MAC-aapecoB), comepikaiiuecs B 3aroyioBke kajpa. Pacuer Benercst 1o ciedyrolei
bopmyie:

(MAC ornpaBuTesd XOR MAC nojy4yaTess) % 4MCIJIO_QUBMUECKMX MHTEepP)EerCcoB =
MHOEKC OMU3MUeCcKOTOo MHTepderca

3mece XOR — moOWToBasi omepanus, a % - OIepanus NOJTYYeHHS OCTaTKa OT JACJCHWS. 3HaueHWs WHAEKca (PU3UIECKOTro
uHTepdeiica s mepenaun HaYNHAOTCS C HYJTIS.

B ciydae HemocTynmHocTH dacTu (msuueckux UHTEp(eicoB mepenada MAET TOJBKO MO AKTUBHBIM HMHTepdelicaMm (TO ecTb
H3MEHSETCS 4YUCIO (U3MYECKUX HHTep(eiicoB), a HHIEKChl caMHX HHTEp(EHCOB MNEpeCUMTHIBAIOTCS, COXpaHss H3HAYaJbHbIN
MOPSAAOK B KOHYUTYpALIUU U HyMEPAaIUIO C HYJIS.

PaccMoTpuM cucTeMy ¢ HaCTpOSHHBIM BHPTYaIbHBIM CET€BBIM MHTepdelicom bond B pexume balance-xor, KOTOpBIi
BKJItOYAeT B ceOst 4 ¢usmdeckux ceTeBblX mHTep(detica ¢ uHAekcamMu oT 0 1o 3. DTo# cHCTeMe MOCTyMmaeT HECKOIBKO KaapoB JUIS
nepenaun. MAC-aapec ornpaButenst paBeH 24 : 01 : C7:A3:8B: 7E, a MAC-aapeca nony4areneil yka3aHbl HIXKE.
00:24:1E:6D:FC:7D
44:45:53:36:A0:88
78:84:3C:94:06:A3
00:22:4C:FA:BE:C9
44:45:53:DC:E6:7A
68:76:4F:9A:99:FF
E0:0C:7F:53:C5:09
44:45:53:7C:70:65
BC:6E:64:3C:AD:EF
A4:5C:27:35:CE:7C
44:45:53:75:DA:1F
9C:5C:F9:74:17:50
00:09:BF:10:AD:FD
44:45:53:74:2A:F4
00:EB:2D:38:D0:F2
00:27:09:00:AC:1B
44:45:53:DC:53:CE
68:76:4F:18:EC:5C
64:B5:C6:58:97:DB
44:45:53:60:96:FE
00:1E:45:9C:9C:FF
E8:DA:20:CF:BB:CB
44:45:53:18:37:68
4C:21:D0:35:31:22
00:1F:C5:A3:8B:43
44:45:53:0B:25:65
00:21:9E:91:53:6B
00:26:59:B4:AE:9A
44:45:53:76:95:14
30:17:C8:8A:84:15

[Mocne mepenayn onpeaeséHHOr0 KOJMYECTBA KaJpOB MPOHU30IIEN OOpPBIB CETH, M3-3a YEro OJHOBPEMEHHO CTajlH HEJOCTYITHBI
nBa (usmyecknx wmHTEepdeiica w3 YeThIpEX, W OCTABIIUECS KAJAPhI MEPEIABAIUCH MO OJHOMY M3 JBYX aKTUBHBIX HUHTEP(CHCOB.
W3zBectHO, uT0 10 MHTEp(eiicy ¢ ucxoanbM nHaekcoM 0 ObuTO Mepeaano 7 KaxpoB, M0 MHTEpQEHcy ¢ UCXOIHBIM UHAeKcoM 1 — 12
KaJpoB, Mo MHTEpPENcy ¢ UCXOMHBIM HHICKCOM 2 — 6 KaapoB, o WHTep(dEeHCcy ¢ UCXOMHBIM HHACKCOM 3 — 5 kanpo. Onpenenwre,
KaKue W3 MHTeP(EHCOB CTaaM HEJOCTYITHBI H CKOJBKO KaJIpoB OBUIO MEpeJaHo 10 oOphiBa KaHAa. B OTBeTe yKakWTe TpH YUCIa
yepe3 mpoben: Homepa mHTepdeticoB (0, 1, 2 mmm 3) B mopsaKe BO3pACTaHWS W KOJIMYECTBO NepefaHHBIX KaapoB. Ecmm ecth
HECKOJIFKO BapHaHTOB TOTO, KaKMe WHTEP(EWCHl MOTIIM CTaTh HEAOCTYNHEI, BbIOepuTe Tr000# BapmaHT. Eciim ecTh HECKOIBKO
BapUAHTOB TOTO, CKOJIBKO KaJJpOB MOTJIO OBITh IEpeIaHo 10 00pbIBa, BEIOEPUTE MAKCUMAIBHOE YUCIIO.

7. TexH0JIOTUM COPTUPOBKM M (puabTpauMu AaHHBIX (1 6aJuT)

[Pa3 3aga4ya, 1Ba 3aga4a)

3a Be HeeNH 0 OJIMMIHABI 1T0 HH(POPMATHKE OTBETCTBCHHBIN 3a cUCTeMy € mpoBencHus, Hukomnait Bragumuposud, codpant
pa3pa6OT‘II/IKOB, YTOOBI pCHINTh, KaKne OLIHOKHU HYXKHO UCIIPABUTH U KaKMC HOBLIC BO3BMOXKHOCTH HYXHO I[OGaBI/ITI). Ilo pe3yabTaTamM
COBCIIaHUA OTBETCTBEHHBIN HapucoBaJl juarpamMmmy T'anra:
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3aTpadeHHoe BpemA

duarpamma I'aHTa - 5TO pa3sHOBHAHOCTH THUCTOIPAMMBI, Ha KOTOPOI IIOKa3bIBaeTCd MOPANOK M HPOIOJDKUTEIBHOCTD
BBITIOJIHEHUS [IOCTABJICHHBIX 3aad. Kaxxmas mojoca Ha auarpaMMme IOKa3bIBaeT, KOTZa HAUYMHAETCS M 3aKaHYMBACTCS BBHIIIOJHCHHUE
3amaun. JlnarpamMma ["aHTa Takke IOKa3bIBaeT 3aBHCHMBIC 331a4d, KOTOPbIE HY)KHO BBIIOJHHUTH IIepe] TeM, KaK OyleT BBIIOJHEHA
OCHOBHas 3amada. Kakmas 3amauya MOXeT He UMETh 3aBHCHMOCTEH (M TOTAa OHAa HAYMHACT BBINOJIHATHCSA B HAYalbHBIA MOMEHT
BpeMeH) In00 MMETh OHY MJIM HECKOJIBKO 3aBUCHMOCTEH (1 TOTla OHA HAYMHAET BBIIONHATHCS CPasy MOCIe BBIIOIHEHHS IOCTIeHeH
U3 3a7a4, OT KOTOPBIX OHa 3aBUCHUT). OTBETCTBEHHBIH 3a IPOBEICHNE OJMMIIHA/IBI HE YCIIeI YKa3aTh, KaKue 3aJa4d OT KaKUX 3aBUCAT,
1 M3-3a 3TOTO Ha IMarpaMMe MOXKHO OZHO3HAYHO YBHJIETh TOJIBKO 3aBUCUMOCTB OT JTOH MOCIeAHEH 3a1a4H.

Ha xaxnoil momoce mma ynobcTBa oToOpaxkaeTcs BpeMs B 4YacaX, KOTOPOE HEOOXOAUMO JUIs IONHOTO BBIIOIHEHHS
COOTBETCTBYIOIIEH 3aJadi. DTO BpeMsl HA3bIBACTCS CJAOKHOCTBHIO 3aga4yd. Otaen pa3paboTKH J0CTATOYHO OOJBIIOH, 4TOOBI IpH
HEOOXOIMMOCTH BBHITIOTMHATH MApajljIeIbHO BCE 3a/1au, KOTOPhIE MOXKHO PacHapajuIeNUTh B JaHHBIH MOMEHT, [P 3TOM HaJ OJHOU
3ajadyeil Bcerna paboTaet oanH pa3paboTUHK.

Iocne coOpanust pa3paOOTYHKH MEPEHECIIH IOCTaBICHHbIE 3a/1adll B CHCTEMY YIPaBJICHHs M MIPUCTYNHIIN K MX BBITOJIHEHUIO. B
nporecce pa3paboTKH BEISICHUIOCH, YTO POBHO OJIHA 33/1a4a, KOTOpas M3Ha4YaJIbHO HE MMella 3aBUCUMOCTEH, OKaszajiach 3aBUCHMOI! OT
JPYToi 3a1a4H, U 9TO MOBJIMSIIO Ha OOIIUIA CPOK BHINOJTHEHHUS BCEX 3a/1ad.

CucreMa ymnpapieHHs 0TOOpaskaeT IPOTpecc BBHINOIHEHUS 3a/ad ¢ IOMOLIBIO JHArpaMMBl CIOpPaHMSA, U B UTOre MOJIyYHIach
cleylomas [uarpaMmma;

QCTaBlanAcA CNoXHOCTE
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Mpowegles BpeMA

JuarpamMma cropaHus - 3T0 pa3HOBHIHOCTB rpaduka, Ha KOTOPOM KakKAas TOYKA JOMaHOH Ha rpaduke MOKa3bIBAET MOMEHT
n3MeHeHus o01mell ocrasiueiicsa cioxkHocTu. O0mas ocTaBIIasICs CIIOKHOCTh CUMTACTCS KaK CyMMa CIOXHOCTEH BCEX OCTABIIMXCS
3a1a4, B TOM YHCJIE BHIIOJHAEMBIX Ha TEKYIIHH MOMEHT (0e3 yuéra cTeneHH UX BhIIONHEeHHUs). Eciu B Kakoi-TO MOMEHT BpeMeHH
OBLIO BBINIOJIHEHO HECKOJIBKO 3a/1a4, COOTBETCTBYIOILIEMY 3HAYEHHIO Ha OCH abciuce OyAeT COOTBETCTBOBATh HECKOJIBKO 3HAYCHUIT Ha
OCH OpJIMHAT.



ITo aTum nByM nuarpammam Hukosnaii BiiagumMupoBrud cMor onpenennTh, KaKylo 3aBUCUMMOCTb OH HE YUY€l Ha CBOEH Juarpamme
l'anTa. IlompoOyiite m Bl 310 chenate. B oTBere ykakute nBa yKcia udepe3 mpobOei: HOMep 3ajadyd, Y KOTOPOH MHOsSBHIIACH
3aBHCHUMOCTh, U HOMED 3a7a4yH, OT KOTOPOil OHA CTajia 3aBUCETh.

8. TexHosoruu nporpammupoBanus (3 6ajuia)
[PoGoT-kyphep]

Wwmst BXxogHoTO paiina CTaHJIapTHBIN BBOJ

Wwms BeIxogHOTO (aiina CTaHJapTHBIN BBIBOJ

OrpanuueHue 0 BpeMEHI 3 CeKyHJIbI

OrpanuueHnye no namsaTu 256 merabaift

OTo MHTEpaKTUBHAs 33j7ada. Baie pemienre qOMKHO B3aMMOAEHCTBOBATh C IPOrPaMMON-UHTEPAKTOPOM O OMMMCAHHOMY HUXKE
IPOTOKOIY.

Ha Bac BO31OXMIIM OTBETCTBEHHYIO 3a7ady IO yNpaBIeHHEM poOOTOM-KyphepoM. Kapra, mo koropoit mepememaercsi po0orT,
TIPENICTABIISIET U3 ceOs mosie pasmMepa n X m (n cTpok u m croibmos). Kaxkmas KieTka moist MoxeT ObITh JTH60 TpoTyapoM (©.), 6o
poe3kel 9acThio Joporu (“+).

PoBHo k kierok mpoeskeil yacTH CcoAep)KaT peryjupyeMble IelleXOJHbIe Mepexoisl. [apaHTUpyercs, 4YTo Ajsl JIoOoro
TMIEIIEXO0/JHOTO MePexo/ia POBHO JIBe MPOTHBOIOJIOKHBIE OTHOCHTEIIFHO HETO COCEJHHE C HUM I10 CTOPOHE KJIETKH (TO €CTh BEPXHSIS U
HYDKHSISL WM JIeBast W TIpaBasi) sIBJISAIOTCS KJeTKaMu TpoTyapa. COOTBETCTBEHHO, ¢ 00OMX KOHIIOB Ka)KIOTO MENIEXOAHOTO Tepexoa
pacriosoxeH cBeTodop.

Pobotr MoxeTr mepemernaTbes TOJIBKO MO TPOTyapaM M IMEMEeXOAHBIM repexonaM. s ompezaeneHus nsera cserodopa poOOT
oOmagaeT kamepoi c paspemeHneM h X w (rae w 4detHo). g ympaBieHuss poOOTOM BBl MOXKETE IIepelaBaTh €My CIICAyIOIIHe
KOMAaH/IbI:

e «turnc»,tmec € {‘L’, U, R’, ‘D’}, 0o3HauaeT MOBOPOT B COOTBETCTBYIOIIYIO CTOPOHY (BIICBO, BBEPX, BIIPABO WU BHH3);

e  «mMOVe» 03HAYaeT NepeMelleHHEe Ha OIHY KJIIETKY BIepe]l OTHOCUTEIHHO TEKYIIEro HalpaBIeHNUS;

e «camera» O3HayaeT MOJyYeHHE M300paKEHHs C KaMepbl; B OTBET Ha 3Ty KOMaHAY BBl Iojdydaere Tabmuiy u3 h X w
CHMBOJIOB, Ka)KIbI M3 KOTOPHIX ONHMCHIBAET Mpeodiagaronmii uset (‘r’, ‘g’ mimm ‘b’ — KpacHBIH, 3eeHbI WIN CHHUH) B
COOTBETCTBYIOIIEH 00IaCTH IPOCTPAHCTBA Mepesl poOOTOM;

e  «wait t» O3HaUaeT OXHIAHUE B TEUECHHUE ¢ CEKYHI.

Ha noBopot mnm nepemenieHrne Tpedyercst poBHO ofHA cekyHna. IlomydeHne m300paskeHHs] ¢ KaMepbl BpeMEHH He TpeOyer.
Kaxnprit cBeToop TOpUT OHUM [IBETOM B T€UCHHE (PUKCHPOBAHHOTO MEPHOJIAa BPEMEHH, ITOCIIE YETO MOMEHTAIBHO MEPEKIIOYaeTCs
U TOPUT APYTMM IBETOM TO K€ BpeMs (M Tak jganee). DTOT MEpHOA BPEMEHH BaM HEH3BECTEH M MOXET OBITh Pa3sHbIM Yy PasHbIX
cBeTO(OPOB, OJHAKO FAPAHTHPYETCS, YTO OH He TpeBbimaeT 10°.

CaeToopbl MOTYT HaXOAWUTHCA HA Pa3sHOM BBICOTE M HAa Pa3HOM PACCTOSIHUM COOKY OT COOTBETCTBYIOIIETO Tepexoxaa. Ecim
poOOT HaXOOUTCS OKOJIO IEepexoja ¢ i-M CBEeTOPOPOM M CMOTPHUT B €r0 HAINPaBIICHUH, Ha M300paXeHUH ¢ KaMepbl cBeTodop Oymer
3aHUMAaTh JIBE KJIETKU B a;-U u (a; + 1)-if cHU3y cTpoKax B CTONOLE HA paccTOsSHUM b; OT HeHTpa (cieBa oT ueHTpa, eciiu b; < 0, u

crpaBa, ecimu b; > 0). [lns cBeTodopa, ropsmero KpacHsIM, HIDKHSS W3 3THX IBYX KJIETOK paBHa ‘b’, a BepxHsa paBHa ‘r’. Jis
3eNIeHOT0 cBeTo(opa HIDKHSS KIeTKa paBHA ‘g’, a BepxHsist — ‘b’. OcTanbHBIE KIETKH Ha M300pa)KEHHH MOTYT JIFOOOTO M3 TPEX
I[BETOB.

Tpebyercst mepemectuth pobota m3 kimetku (iy,j;) (i1-1 CBepXy cTpoka, j;-ii cieBa crtomber) B kietky (i,,J,). HaunHats
nepeceKaTh MelexoHbIe ePEX0/Ibl MOYKHO TOJIBKO €CJIM Ha COOTBETCTBYIOIEM CBETO(OpE rOpUT 3eleHblld curHai. Eciu nBnkeHue
IO Mepexo/y HadaTo, Korjaa Ha cBeTO(ope TOPUT 3eNIEHbI CUTHAJ, MOXKHO CYMTaTh, YTO KAK MHHUMYM B TEUCHHUE €IIE JIBYX CEKYH]
HaXOJIMThCA Ha Iepexojie 0e30MacHO, TO eCTh MOXKHO I'apaHTHPOBAHHO MEPEMECTHTHCSI Ha TPOTyap Ha IMPOTHBOIOJIOKHON CTOpOHE
JOpOTH.

HammmmTe nporpammy, cooOmaromryo poOoTy KOMaHIbI, 0€30IacHO MPHUBOAAIINE €0 M3 CTApTOBOW KIETKM B KOHEUHYIO.
MUHUMH3HMPOBATh 3aTpadeHHOE B ITyTH BpeMs He TpeOyercs. B M3HauanbHOW KiieTke poOOT HaxOAWTCS B HANpaBICHHU «BBEPX)
u).

®opmMaT BXOAHBIX JaHHBIX

Kaxaplil TeCT COCTOUT U3 HECKOIBKUX HAOOPOB BXOJIHBIX JaHHBIX. B mepBoii cTpoke BBOJA AaHO €AMHCTBEHHOE LIENOE YHCIO t
— KOJINYECTBO HAOOPOB BXOIHBIX AaHHBIX B Tecte (1 < t < 50).

HaOopb! BXOIHBIX JaHHBIX MOCTYIAIOT BaM Ha BBOJ] TIOCIIEIOBATENBHO: JUTS KaXI0T0 Habopa cHavajia BBOAUTCS MH(POPMAIHS O
KapTe 1 po0OTe, a 3aTeM cpasy 3allyCKaeTcs IPOTOKOJ B3aUMOJICHCTBHS C MHTEPAKTOPOM (CM. HUKE).

B mepBoii cTpoke onmcaHust KapThl AaHBI JBa LEJBIX YUciaa N 1 M — pa3Mmepsl KapThl (1 < n,m < 50). Crnexyronye n cTpok
COZIep’KaT MO 1M CHMBOJIOB KaX/1asi ¥ ONKCHIBAIOT KapTy. CUMBOJI Ha j-i MO3WIMM (-l CTPOKM OMKCHIBAET KJIETKY C KOOpIMHATAMHU
(i,J) u paBeH °.’, eciu 3TO KIIETKA TPOTyapa, i ‘+’, €CIIU 3TO KIETKA MPOe3KEH JacTH.

B cnenmyromiel cTpoke DaHBI TPH LENBIX Ynciaa k, h 1 W — KOJIMYECTBO MEPEX0/I0B CO CBETO(OpaMu M pasperieHne KaMmepsbl,
cootBercTBeHHO (kK < n-m; 2 < h,w < 8; w 4eTHO).



Crenyrommue 3k cTpok ONHCBHIBAOT cBETO(OPBL: IO TPU Ha KaXAbIH U3 k mepexonoB. B nepBoit cTpoke miist i-ro cBetodopa 1aHo
HOJIOXKEHHE COOTBETCTBYIoIIero eMy mepexoaa (1;,¢;) (1 <r; <n; 1 < ¢; <m). Bo Bropoit crpoke maHo omucanue cBeTodopa ¢
OZIHOTO U3 IBYX KOHIIOB Iepexofa B opmate «d; 1 ;1 b;,», The d; yKa3sIBaeT Ha HaNPaBJICHHE NIEPEX0/1a, COOTBETCTBYIOIIEE ITOMY
ceeToopy, a a; 1 ¥ b; 1 — €ro BBICOTA ¥ PACCTOSHHME OT LIEHTpa Nepexoja, cootsercTBenHo (d; 1 € {'L’, U, R’, ‘D’}; 1 < a;; < h;
1< 1|biy| < %). B Tpetbeii cTpoke B TOM ke popmare OMHCHIBACTCS CBETO(GOP € MPOTHBOIOIOKHOW CTOPOHBI TIEPEX0/1a.

Hakowner, B nmocienHeit crpoke Habopa BXOAHBIX JAHHBIX JJaHbI YEThIPE 1EJbIX Yucia iy, j;, iy U j, — KOOPJIUHATHI CTApPTOBOU U
KOHEYHOM KIJIETOK, cOOTBeTCTBEHHO (1 < iy,i, < n; 1 < j;,j, < m).

[apanTtupyercs, uTo Bee (77, ¢;) pa3IM4HbL, a ONUCAHKS CBETO(YOPOB KOPPEKTHBI: HanpaBieHus d; ; U d; ,, yKa3aHHbIE BO BBOJIE,
MIPOTUBOMOJIOKHBI U COOTBETCTBYIOT HAIpaBJICHUSIM, B KOTOPBIX OT 3TOTr0 IEepexoja PacHoIokKEeH TPOoTyap. Takxke rapaHTHpyeTcs,
YTO KOHEYHas KJIEeTKa JOCTHKUMA U3 CTAPTOBOM.

IToce nmpouTeHus Bameil MporpaMMoil BXOAHBIX JAHHBIX JUIS OYEepeHOro Habopa 3aIlrycKaeTcs MPOTOKOJI B3aUMOCHCTBUS C
HWHTEPaKTOPOM.

IIpoTokoa B3aumMopeiicTeus

B3anmopericTBie ¢ HHTEPAKTOPOM 3aKIIFOYAETCs B COOOIIEHUH Ballel IporpaMMoi HHTEPAKTOPY O4epPeIHOTO AEHCTBHS poOoTa,
TI0CJIE€ YETO MHTEPAKTOpP OyJET BBIBOAWUTH PE3YNbTAT BBINOIHEHUS 3TOrO AeHcTBUS. i G0bIIero MOHMMAaHUs 0OpaTHTe BHIMaHHE
Ha IIPUMEP TECTa B yCIOBHH.

YroObl MOBEpHYTH po0OTa, BhIBeIUTE «turn c», rae ¢ € {‘L’, U, R’, ‘D’}. B pe3ynbraTe BBINOIHEHHS 3TOTO JIEHCTBHS pOOOT
MIOBEPHETCS «IMLIOM» B COOTBETCTBYIOIIEM HAIIPABICHUH, U HHTEPaKkTOp BbiBeneT «OK» Ha OTaenbHON CTpOKe.

UYroObl mepeMecTHTh poOOTa, BBIBEAUTE «movey. B TakoM ciydyae poOOT NepeMecTHTCS Ha OJHY KIETKY BIIEpPE] B TOM
HaIlpaBJIeHNH, B KOTOPOM OH TOBepHYT. Eciu 310 neiicTBue ycnemHo, naTepakTop BhiBeaeT «OK» Ha ornensHOM crpoke. Ecnu npu
3TOM POOOT JNOCTHUT KOHEYHOH KIeTKH (iy,j,), HHTEPAKTOp IEepeiHaeT K pacCMOTPEHMIO CIEIYIOIIero Habopa BXOAHBIX JAHHBIX W
MOJacT COOTBETCTBYIOIIE BXOIHBIE JAHHBIE HA BBOJ Ballel mporpamMme (JIMOO 3aBEPIIMTCS M 3aCUUTAET Ballle PEIICHHE, €CIIN 3TO
OBLT TTOCTEeTHIH HAOOp BXOJHBIX TaHHBIX).

Ecnu sxe poOOT IpH TakOM IEpEMEIEHUH MOMaacT B HEMPOXOAUMYIO KIETKY, BBIXOJWT 3a TPEJEIbl KapThl WM BBIE3KAET Ha
MEIIeXO/AHBIA Tepexo]l Ha KpPacHBIN cBeT, nHTepakTop BeiBeAeT «FAIL» u 3aBepuutcsa ¢ BepaukroM Wrong Answer. Bo n36exanue
MOJyYEeHNsI HEKOPPEKTHOTO BepAuKTa, cuuTas «FAILY, Balie perenue Takxke JOIDKHO 3aBEPIIUTHCS.

YroObl crienath CHUMOK, BBIBEIUTE «cameray. B oTBET HHTEpakTop BBIBEJET A CTPOK IO W CUMBOJIOB Kaxkaast. Kaskaplii CHMBOI
paBeH ‘1’, ‘g’ wiaM ‘b’ M 3amaeT IBET COOTBETCTBYIOILETO «IHKCEs». Eciam HermocpeacTBEHHO Iepel poOOTOM HE HaXOAMTCS
TICIIEXOJHBIH Iepexo, BCE CUMBOIBI OyayT ciaydaitaeiMu. Eciu ke poOOT cTOMT y mepexojia, TO /IBa CHMBOJIA, COOTBETCTBYIOIIHE
MTOJIOKEHHIO Ha «N300pakeHnm» cBeTo(hopa HAIPOTHB, OYIAYT OTpa)kaTh IIBET ATOTO CBETO(Opa KaK ONMUCAHO B YCIOBHH.

UYroObr mogoxnaTh t cexkynn (1 <t < 2- 106), BEIBenuTe «wait t». B oTBeT mHTEpakTOp BRIBeneT «OK» Ha oTAembHOM cTpoke
1 OOHOBHT COCTOSTHHE BCEX CBETO(OPOB, IIBET KOTOPBIX 33 3TO BPEMS IIOMEHSIETCSL.

3anpenaercs aenath Oonee 25 KOMaH/ OKHIAHUS B OJHOW U TOM e KJIeTKe moiisi. Eciu Barie peleHre coBepiiaet XoTst Obl
26 3ampocoB OXHIAHUSA M3 OJHOM W TOM e KIETKH, MHTEepakTop B OTBeT BbiBeneT «FAIL» u 3aBepmrcs C BepAUKTOM
Wrong Answer.

IHpumep

CranaapTHblii BBOJ CraHaapTHBIA BBIBOJ

2
23




CranaapTHblil BBOJ CTaHaapTHBIA BBIBOJ
A+
022
1123

turn D
OK

move
OK

turn R
OK

move
OK

move
OK
33
A+
A+t
A+
234
12
L1-1
R2-2
23
uz-1
D12
3133

move
OK

move
OK

turn R
OK

camera
bbbb
gbbb
bbbb

move
OK

move
OK

turn D
OK

camera
bbbb
bbbr
bbbb

wait 10
OK

camera
bbbb
bbbb
bbbg

move
OK

move
OK

3ameuanne

BriBoa xakqoit KOMaHZIBI Balla MporpaMMa JOJDKHA 3aBEpINaTh BRIBOJAOM CHMBOIA mepeBoda ctpoku (endl, “\ n’) u copocom
Oy¢epa BeiBoga. Copocuth Oydep MOKHO ¢ TIOMOIIBIO
«fflush(stdout)» 8 C u C++, mu «cout.flush()» Toapko B C++,
«System.out.flush()» B Java,
«sys.stdout.flush()» B Python,
u «Console.Out.Flush()» B C#.
B Pascal u Delphi copoc Oydepa mpu BeIBOJIC B CTaHIAPTHEIM MOTOK BBIBOJIA IPOUCXOUT aBTOMATHYCCKH.
Pemenyie, He BBITIONHSOLICE STH ISHCTBHUS, MOXKET ITOJYYUTh POM3BOJIbHBIN BepaAUKT (ckopee Beero, Time Limit Exceeded wnu



Idleness Limit Exceeded).

B npumepe n3 ycnoBusi 100aBIEHBI JHIIHNE IYCThIE CTPOKH, YTOOBI IIPOMILTIOCTPUPOBATH B3aUMO/ICHCTBIE C MHTEPAKTOPOM H
TIOPSIZIOK BBOJIa-BBIBO/IA TIPH 3TOM B3aHMOJICHCTBHH. B perreHny BBIBOJUTE 3TH ITyCTHIE CTPOKU HE HAJIO.

IosicHeHue Kk MpUMepy

B wietke (3,2) Het nepexoia, Mo3TOMY IO Heil HeJlb3sl epeMelaThCs;

ITpu nepeceuennn nepexona B (1,2) B HanpasineHuu ‘R’ cBeTodop HAXOAUTCS Ha BBICOTE 2 M HA PACCTOSHUU —2 OT LEHTpa:
COOTBETCTBEHHO, €ro KJIETKH Ha M300pa)KEHUH PACIIONAararTcs B IEPBOM CTOJIOIE BO BTOPOIl U TpeTheid CHU3Y cTpokax. st JaHHOTO
CHMMKA OHH PaBHBI ‘b’ B BEpXHEH CTpPOKe U ‘g’ BO BTOPOH, MO3TOMY €ro Cpa3y MOXKHO IepeceKaTh.

[Tpu nepeceyenun nepexona B (2,3) B Hanpasnenun ‘D’ cBerodop Haxomurcs Ha BeicoTe 1 M HA PACCTOSIHUU 2 OT LIEHTpPa, TO
€CTh B YETBEPTOM CTOJOIE B ABYX HI)KHUX CTpoKax. Ha mepBoM m300pakeHNH OH TOPUT KPacHbIM, a rmocie oxxumanus («wait 10»)
— 3EJICHBIM.

9. Texunonornu nporpaMmmupoBanus (3 6anna)

[CxkpemmBanue]

Nwms BxogHOTO (haiina CTaHAAPTHBIN BBOJ

Nwms BeIxogHOTO (paiina CTaHAAPTHBIN BBIBOJL

OrpannyeHne 0 BpeMeH! 3 ceKyHIIBI

OrpannyeHne 0 NaMITH 256 Merabaiit

Ber — Bmagener 3oomapka, B KOTOPOM cefdac OOHTAIOT N PEAKHX JIK30THYCCKHX BHUIOB 3MeH, (-l M3 KOTOPBIX HMEET

onacHocmo Q;.

}lepmaTb JKUBOTHBIX B HCBOJIC BaM HC OYCHb XOYETCsA, HO W BBLIIIYCKATb OINACHBIX 3Mei B 0611166 MpOCTPaHCTBO TOXKE,
pa3yMeeTCs, HEJIb34. J:[J'IH HCIPaBJICHUA JTOU HpO6J’IeMLI Bbl pCIIWJIN CKPECTUTHh HEKOTOPLIC BU/IbBI, OT Y€TO UX 3K30TUYHOCTH MCHBIIC
HE CTAHCT, 4 BOT OIMACHOCTb MOXKET YMCHBIIUTBHCA. I[J'IH OOHOT'O CKpCIINBAHMS Bbl MOXKCETE BI)I6paTL JBa BUaa 3Men noJa HoMEepaMu iu

J, U CKPECTHUTD UX B HOBBIM BUJI, IMEIONIH OMTACHOCTD ] i=a o) a;, rae 3a P obo3naueHa onepais MOOUTOBOIO HCKIFOYAOIIET0

«UJIN» (Takke 0003HAYAETCS KAK XOI UITH ).

UroOBl HE TMONMYYaTh CIMIIKOM MOXOXKHE BHABL, KaKABIH M3 MMEIOMIMXCS N BHIOB MOXKET Y4acTBOBATh TOJNBKO B OJHOM
CKpemyBaHuu. Takke HEBO3MOXKHO CKPECTHTh /IBa BHJA, XOTS OBl OJWH M3 KOTOPBIX YX€ SBISIETCS PE3YJIbTATOB CKPEIIMBAHMSA
KaKHX-TO U3 U3HAYAIBHBIX N1 BUAOB. HBIMHU CIIOBaMHM, CKPELIMBATh MOXKHO TOJIBKO HCXOIHBIE BUABI, 1 TONBKO 110 TTapaM.

B xoHIIe BBl IOTy4aeTe HOBBIM HAOOp BUIOB, B KOTOPBIM BOMIYT MCXOAHBIE BUIBI, HE NMOYYaCTBOBABIINE B CKPCIIMBAHMIX, a
TaKKE€ BCE€ PE3YJIbTATbI CermHBaHHﬁ. To ecth HUCXOOHBIC BU/bI, KOTOPLIC 6BI.]'II/I CKpCIIEHbI ¢ KaKUMU-TO €III€, B 3TOT Ha60p HC
BOHMIYT (OIATH e, IOTOMY 4YTO HET CMbICTIa OTBOAUTH B 300IapKe OTIEILHOE MECTO MO HECKOJIBKO OJIM3KUX BUIOB — TOCETUTENN
BCE PaBHO HE YBHISIT Pa3HUILY).

Omnpenenure, Kakue Mapbl BUIOB 3MeH CIIEIyeT CKPECTUTh, YTOOBI MAaKCUMYM M3 ONACHOCTEW MOJy4eHHOTO Habopa BUIOB ObUI
KaK MO)XHO MEHBIIIE.

®opmMaT BXOAHBIX TaHHBIX

Kax1pIit TeCT COCTONT M3 HECKOJIIBKMX HAOOpPOB BXOAHBIX JTaHHBIX. B mepBoii cTpoke BBOAA JaHO €JMHCTBEHHOE II€JI0€ YUCIO t
— KOJIMYECTBO HAOOPOB BXOIHBIX JaHHEIX B TecTe (1 < t < 50). [lanee crnenyoT camu HaOOPBI BXOAHBIX TaHHBIX.

B mepBoii cTpoke Habopa BXOIHBIX JAHO ILIEJNOE YHCIO 7 — KOJMYECTBO BHIOB IK30THUECKHX 3MEH B HATWIMU H3HAYAIHHO

(1 £n < 50000). TFapaaTupyercs, 9T0 CyMMa 1 10 BceM HaGopaM BXOJHBIX JaHHBIX HE IPEBOCXOAUT 10°.

Bo BTOpOIi CTPOKE TIEPEUNCIIEHBI N IETBIX YHCET d; — 3HA4YeHUs onacHocTh sTux BuaoB (0 < a; < 10°).
®opMAaT BBIXOAHBIX JaHHBIX

s xaxknoro Habopa BXOIHBIX JAaHHBIX BBIBEOUTE B OTHENBHON CTPOKE EIMHCTBEHHOE IIENIO€ YUCIO — MHHHMAaJIbHOE

BO3MOHO€ 3HaYeHHE MaKCUMaJIbHOW OMAaCHOCTH, KOTOPOE MOYKHO MOJIYYUTh TAKUMHU CKPEIIUBAHUSIMH.
Ipumep

CraHaapTHbIH BBOJ CraHaapTHbIi BHIBOJ

4 1

3 21

123 4

7 8

14916253649

6

012567

10

571410122113311

3ameuanue

B nepBoM npuMepe BBITOJHO CKPECTHTH 2 U 3, M IOIYyYUTh UCXOAHBIN BUA ¢ @; = 1 MHOBBIH C 4,5 = 1.
Bo Bropom npumepe ckperuBatotes 16 ¢ 25 (nomyyaercs a, 5 = 9) u 36 ¢ 49 (nonyyaercs ag; = 21).
B Tperbem npumepe ckpemmBatores 2c6u S5 c 7.



